Introduction
Rhabdomyolysis is characterized by muscle necrosis and leakage of toxic intracellular contents into the circulation. This clinically presents with muscular pain, weakness, and myoglobinuria. Increased myoglobin and creatine phosphokinase (CK) as a consequence of muscular cell death are the major laboratory findings [1] . It is most commonly caused by trauma, physical exertion, drugs, toxins, and a variety of infections. Rarely is it associated with acute human immunodeficiency virus (HIV) infection alone.
Primary HIV infection, or "acute retroviral syndrome," is increasingly recognized as a clinical syndrome with a wide variety of presentations. Primary HIV infection appears to be symptomatic in most cases, but it is often unrecognized [2] . This syndrome typically occurs 2-6 weeks after exposure to HIV and it can present in a variety of ways: from a mild flu-like illness to a more severe constellation of complaints, including fever, fatigue, sore throat, anorexia, headache, myalgia, arthralgia, nausea, cervical adenopathy, diarrhea, or rash [2, 3] . Photophobia, hepatosplenomegaly, and oral thrush have been reported, albeit with less frequency. Laboratory data often reveal thrombocytopenia, lymphopenia, and elevated hepatic Myopathy is a neuromuscular manifestation of HIV that can be caused by a complication of HIV itself but it could also result from the medicines used to control HIV. Muscle involvement of HIV infection ranges from asymptomatic muscle enzyme elevation, myalgia, and rhabdomyolysis to severe, HIV-associated polymyositis or pyomyositis [4] .
The severity of rhabdomyolysis in HIV infection ranges from asymptomatic elevations in serum muscle enzymes to life-threatening electrolyte imbalances and acute kidney injury. High HIV viral load is associated with higher muscle breakdown, increasing the incidence of severe acute kidney injury and sometimes the need for renal replacement therapy [5] . The introduction of highly active antiretroviral therapy (HAART) revolutionized the treatment of HIV infection and increased patients' life expectancy by suppressing the viral replication. Here we report a case of acute retroviral syndrome presenting as severe non-traumatic rhabdomyolysis.
Case Presentation
A 24-year-old African American male with no significant past medical history presented to the emergency department with a five-day history of severe weakness, generalized muscle pains, and decreased urine output. He denied any trauma, exertional activity, or prolonged immobilization. He also complained of a sore throat and mild diarrhea. He was taking naproxen 375 mg twice a day, prescribed for generalized pain four days before the admission. He denied any sick contacts or illicit drug use but admitted to being sexually active with multiple male partners. Physical examination was unremarkable except for oral thrush and reduced muscle strength in all extremities.
On initial laboratory investigations, serum creatinine, phosphorus, calcium, and uric acid levels were 5.7 mg/dL, 11.9 mg/dL, 5 mg/dL, and 13.6 mg/dL, respectively. Urine myoglobin was positive and creatine phosphokinase (CPK) was more than 200,000. The HIV-1/2 Antigen/Antibody screen was positive, Western blot was negative for both HIV 1 and 2 antibodies, HIV-1 ribonucleic acid polymerase chain reaction was detected above 10,000,000 copies/mL and CD4 count was 170 cells/mm 3 , all of which were consistent with early HIV infection before seroconversion. Serological tests for hepatitis B, hepatitis C, cytomegalovirus, Epstein-Barr virus, and urine drug screen were all negative. The patient developed anuria and fluid overload and was dialyzed through the right internal jugular catheter. He was started on a regimen of abacavir, lamivudine, ritonavir, and darunavir. About five days after the start of antiretroviral therapy, the patient's symptoms and his CK level improved significantly ( Figure  1) . His urine output gradually increased and he was discharged home with scheduled outpatient dialysis. 
Discussion
Patients with early HIV infection can present with a variety of symptoms but rarely with severe rhabdomyolysis. Reportedly, rhabdomyolysis is increasingly recognized in HIV-infected population and can happen at any stage of HIV infection [6] .
However, it is usually multifactorial, confounded by other potential causes. The concurrent risk factors of rhabdomyolysis include substance abuse, alcohol use, medication-related adverse effects such as the use of statins in combination with highly active antiretroviral therapy, opportunistic infections associated with HIV, or co-infection with other viruses including hepatitis C [7] [8] [9] . Integrase inhibitors approved for treatment of HIV infection and used in combination with other antiretroviral drugs have also been associated with rhabdomyolysis [6, 10] .
The incidence of rhabdomyolysis in the HIV population was 943 per 100,000 person-years. Data from Kaiser Permanente on HIV-positive individuals showed an incidence rate of 265 per 100,000 person-years [11] . A retrospective cohort study from Johns Hopkins Hospital studied patients' characteristics and clinical outcomes of rhabdomyolysis in patients with HIV. The study showed that patients with a higher viral load were more likely to have an infectious etiology (p = 0.004); those with a suppressed viral load were more likely to have medications underlying the cause of their rhabdomyolysis (p < 0.001). The study also showed that rhabdomyolysis in HIV appears to be associated with an increase in mortality compared with the general population [5] .
Chariot et al. attribute skeletal muscle involvement in HIV patients to immune-mediated mechanisms activated by HIV itself. The infiltration of inflammatory cells into the muscle leads to muscle injury and breakdown [12] .
Patients with primary HIV infection can be asymptomatic or can present with a fever, sore throat, fatigue, and weight loss. Other presenting signs and symptoms may include lymphadenopathy, oral or genital ulcers, and aseptic meningitis [2] . Laboratory abnormalities can include lymphopenia, thrombocytopenia, and elevated hepatic transaminases [3] . Myalgias are common but rhabdomyolysis is not a typical presentation [2] .
Conclusions
As high HIV viral load is associated with higher CK level that increases the incidence of severe acute kidney injury, we believe that starting antiretroviral therapy early in this patient, during the acute phase of rhabdomyolysis, assisted in patient's recovery from acute kidney injury and reduction of the muscle breakdown by suppressing the viral replication. In patients presenting with rhabdomyolysis, the possibility of acute HIV seroconversion should be considered, especially if they do not have other risk factors for rhabdomyolysis. 
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